Cis-acting region associated with lung cell-specific expression of the secretory leukoprotease inhibitor gene.
Secretory leukoprotease inhibitor (SLPI) is a serine protease inhibitor, produced locally in respiratory and genital glands, but not in the liver. In the present study the promoter region of this gene was analyzed to better understand the molecular mechanisms involved in transcriptional regulation. DNase-I hypersensitive sites were detected within 1 kbp upstream of exon I in chromatin structures of type II pneumocyte cell line A549 and utero-cervical cell line HeLa, both of which express SLPI mRNA transcripts. The function of the SLPI promoter encompassing these DNase-I hypersensitive sites has been studied by deletion analysis with the luciferase gene as a transient expression vector. In this analysis, we found three transcription control regions that function in A549 cells but not in nonlung cell lines, such as HeLa and hepatoma Hep G2. Among three cis-regulatory regions, a proximal 41-bp region (-132 to -92 bp relative to the transcription start site) is responsible for the most striking magnitude of transcriptional activity. This region corresponds to the transcriptional activating sequence detected in another lung cell line, HS-24, indicating that this 41-bp sequence is required for lung cell-specific expression. An electrophoretic mobility shift assay demonstrated that this 41-bp promoter region contains an 11-bp recognition sequence for two nuclear binding proteins, one of which is abundant in lung cell lines, and the other in nonlung cell lines. These results suggest that the ratio of these two nuclear binding proteins confers the cell type specificity on the expression pattern of the SLPI gene.